Chondrosarcoma is a malignant tumor of chondrocytes and occurs most commonly on the flat bones and the nasal cavity. Mammary chondrosarcoma is an uncommon tumor in canine practice. The aim of present paper is to report a case of mammary chondrosarcom in a 10-year-old German shepherd bitch. The dog with a mass in her right caudal thoracic mammary gland which grown gradually in 8 months, was referred to the veterinary teaching hospital. The mass and local lymph nodes were resected by complete mastectomy and were sent to department of veterinary pathology for histopathological examination. Macroscopically, the mass was fluctuant containing firm mases in it, totally measuring 5×4×5 cm in diameter. The cross section was yellow and there were many cavernous structures which were filled with grayish fluid. Microscopic examination revealed a mass of large mature cartilage structures with lacunae and chondrocytes and chondroblastes with new forming structures of cartilage. Immonohistochemical investigation revealed that the tumor is negative for Estrogen receptor (ER) expression. According to macroscopic and microscopic investigations chondrosarcoma was diagnosed.
INTRODUCTION
 İletişim (Correspondence)  +98 216 1117060  atavasoli@ut.ac.ir 0-20.5% [1, 5] . Primary chondrosarcoma has been reported in appendicular skeleton, synovium, trachea, larynx, lung, liver, subcutaneous, digit, tongue, kidney, abdominal wall, pulmonary artery, omentum, mammary gland, heart and urethra [2] [3] [4] [6] [7] [8] [9] [10] [11] . In veterinary literature, canine skeletal chondrosarcoma accounts for 1-13% of all chondrosarcomas [1, 5] . In a retrospective study in 537 dogs with mammary gland malignant neoplasms only one case of mammary chondrosarcoma (0.18%) was reported [4] .
The present paper describes immunohistochemical and histopathological findings of mammary chondrosarcoma in a bitch. This is the first report of mammary chondrosarcoma in Iran, to the best knowledge of authors.
CASE HISTORY
A 10 year-old female German shepherd dog was referred to veterinary teaching hospital at the university of Tehran with history of a mass in her right caudal thoracic mammary gland in July 2011. The mass and local lymph nodes were resected by complete mastectomy and were sent to department of veterinary pathology at the university of Tehran for histopathlogical examination. The mass was fixed in 10% buffered formalin, embedded in paraffin wax, sectioned at 5 μm and stained with haematoxylin and eosin (H&E) method. For immunohistochemical investigation monoclonal antibodies raised against human ER-α was used using the streptavidinbiotin-peroxidase technique. 4 μm -thick section on poly-L-lysine coated glass slide was deparaffinised in xylene and rehydrated in alcohol. Heat-induced epitope retrieval was performed by immersion in boiling citrate buffer pH 6.0 for 2 min after reaching maximum pressure in a pressure cooker. Endogenous peroxidase was quenched by immersion in 3% H 2 O 2 in methanol for 10 min. The monoclonal mouse anti-human ERα (clone 1D5; Dakocytomationman, Denmark) diluted 1:50, was used with a streptavidin -biotin -peroxidase complex technique (LSAB Peroxidase Universal kit, Dakocytomation). All further IHC staining procedures were according to the instructions of the test kits. Then section was counterstained with Mayer's hematoxylin. For positive control human breast carcinoma was used. Negative control was obtained by omitting the primary antibody.
Macroscopically, the mass has a fluctuant steadiness, several parts with firm and other sites with soft consistency and measuring 5×4×5 cm in diameter. The cross section was yellow and many cavernous structures were existed which grayish fluid were filled them.
Histopathological evaluation of the tumor revealed two distinct areas; First part which was located in the center of the mass was composed of large mature cartilage structures with lacunae and chondrocytes ( Fig. 1  and 2 ). Chondrocytes were in various sizes and shapes that indicated pleomorphism but tumoric giant cells did not shown. Some chondrocytes had large and euchromatic nuclei, prominent nucleoli and basophilic cytoplasm and others had small and dark nuclei with scant cytoplasm. In second part, which was in periphery, there were multiple new forming cartilages with chondroblastes. Mitotic figures were 0 to 2 per high-power field and also invasion to stroma was detected. IHC evaluation revealed that, this tumor was not expressed ERα (Fig. 3) .
DISCUSSION
Extra skeletal osteosarcoma and chondrosarcoma are very rare in human beings and domestic animals. Extra skeletal chondrosarcoma is an anaplastic mesenchymal neoplasm that produces a cartilage matrix with no involvement of bone and periosteum. This tumor can arise from many different tissues [12] . In human, extra skeletal chondrosarcoma is more common in the extremities than in the visceral organs [13] . Chondrosarcoma in mammary gland is often multilobulated. The neoplastic cells at the periphery of the lobules are small with round hyperchromatic nuclei. The GOLSHAHI, TAVASOLY REZAIE, FARHADI nuclear outline is often irregular, and nucleoli are prominent [14] . The mentioned histopathologic characteristics are in agreement with this case. According to the literature, number of mitoses and basophilic chondroid matrix are variable and are more common in less well-differentiated neoplasm. In this case, there were rare mitotic figures. Also the chondroid matrixes were in both forms, mature and immature, so this case was accounted for moderately differentiated.
Previous studies demonstrated, nearly all histologically normal canine mammary tissues contain ER as well as PR and ER expression remains high in canine dysplasia and benign tumors, with significant decreases in carcinomas [15] . In the present study immunohistochemical evaluation demonstrated that ER-α, was not expressed in chondrosarcoama.
ER-αpositive human breast tumors are associated with an improved prognosis, but studies with long-term followup have suggested that ER-αpositive tumors, despite having a slower growth rate, do not have a lower metastatic potential. Lack of ERα expression in the primary tumor was associated with the presence of histologically proven lymph node metastases [16] . But in present case no evidence of lymphatic metastasis was existed. Negative staining was not likely to be attributed to an experimental artifact because ERα immunoreactivity was seen in nonmalignant epithelial nuclei present in the same specimen.
Although a board age range is reported, the most common in middle aged to older dogs, the mean age of affected animals varying from 5.9 to 8.7 years [17] . The mean age of the dogs with extra skeletal chondrosarcomas is about 14 years [5] . 
